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1.  Eegulation determined from tests at specified load and power
factor as compared with no load conditions.    Both tests are of course
run at constant speed and excitation.
2.  Eegulation computed from test data of open circuit saturation
curve and zero power factor saturation curve.
3.  Where it is impossible to obtain by test a saturation curve at zero
power factor, comparison may often be made with tests at zero power
factor on other machines-of similar magnetic circuit.
The regulation for the machine in question may then be closely pre-
determined from open circuit and short circuit test curves.
The full load regulation of polyphase alternators may be
considered to vary from 5 to 18 per cent., depending upon design
and power factor.
The question of frequency is one to receive consideration in
preparing specifications for alternators. The selection of the
proper frequency for single-phase railway operation is discussed
in detail in Chap. XXVII. For transmission to substations and
conversion to direct current, however, a frequency of 25 cycles
per second has become almost universal, although with recent
improvements in interpole synchronous converters for 60 cycle
supply there has been some tendency toward the use of the latter
frequency. This is particularly true where lighting and railway
supply are rather intimately connected. The poorer regulation
with the higher frequency was pointed out in the discussion of the
"Transmission System." This consideration, however, does not
affect the problem of frequency determination as seriously as
the unsatisfactory commutation of 60 cycle synchronous con-
verters under the widely varying loads which are experienced
in railway service.
Having determined upon the frequency, the number of poles
on the alternator is determined by the proper speed to be em-
ployed for the particular type and size of prime mover selected.
Speeds vary from 75 and 80 r.p.m. in large engine type generators
to 3600 r.p.m. in turbo-generators. The corresponding varia-
tion in the number of poles extends therefore from 40 in the first
type to 2 poles in the high speed turbine generator. Although
the question of the number of poles to be used is one of eco-
nomical design, and therefore not necessarily included in the
specifications, the latter should include very definite statements
regarding frequency and type of prime mover to be adopted.
The efficiency of the alternator should either be specified or
the proposal should be required to include a statement of the